A thin film was observed to be present on the surface of the basin liquid. The film is estimated to be -1/16 to 1/8" thick. The film itself is -1000 ppm wt. % solids, and is believed to be primarily calcium carbonate, with some oil and grease (400-500 ppm). Since the majority of the -5,000,000 gallons of liquid is supersaturated with calcium (vs. precipitation of calcium carbonate) the film is believed to be similar to a hard water "bath tub ring", i.e., calcium and magnesium carbonates, with some low density oils and greases. One PCB (Aroclor 1260) was detected in the film portion, at less than 0.07 ppm; Table 2 .
The primary chemical constituents present in the liquid portion are Ca, K, and Na hydroxides, at an almost neutral pH of 7.6. PCB concentrations in the liquid portion were determined to be less than 0.1 (j.g/L (ppb).
The primary radionuclides detected in the film and liquid portions were Cs-137 (-90,000 pCi/L), Sr-90, (-25,000 pCi/L), and tritium (-38,000 pCi/ml). Carbon 14 was detected at a 25-200 pCi/L level, while all other radionuclides were less that 50-100 pCi/L. The film and liquid radionuclide data is given in Tables 3 and 5 .
The primary radionuclides detected in the sediment portion were: Cs-137 (21,000 pCi/gm), Sr-90 (3,000 pCi/gm), Co-60 (48,000 pCi/gm), Pu-241 (22,600 pCi/gm), C-14 (6,000 pCi/gm), and tritium (397,000 pCi/gm),The sediment radionuclide data is given in Table 8 .
The primary chemical constituents in the sediment are Al, Fe, Ca, Mn, Zn, and silica. At the sediment pH of 8.1, the metals are believed to be primarily present as hydroxides, although the visual appearance of the sediment (a dark reddish brown), indicates that the Fe is probably present as ferrous or ferric oxide.
There were no major differences between the current (1997) results and those conducted by SRTC and Rust Engineering Lab. in 1994, with two exceptions; the Cs-137 and Co-60 results in the sediment were approximately lOx higher in the 1997 study vs. the 1994 SRTC results.
DISCUSSION Surface Film
The surface film was sampled by drawing an open mouth container across the surface of the water. This obtained mostly the liquid below the film, and only a slight amount of film. The film chemical and radionuclide analyses of film and liquid are very similar. Tables 1 and 3 compare the film's liquid chemical and radionuclide analytical results.
Only one of the four film samples that was collected contained a significant amount of film material (VTS-1; Table 2 ). This is evidenced by the higher total wt. % solids (194 ppm) vs. the other film samples and the liquid samples; -145 ppm. The VTS-1 sample was also the only film sample to have any measured suspended solids (-72 ppm).
Based on the results for VTS-1, it was calculated that the film comprised approximately 7% of the overall VTS-1 sample. The oil and grease was then calculated to be -500 ppm in the film portion itself ( Table 2 ). The only chemical constituent that was elevated in the VTS-1 sample (vs. the other film samples) was calcium. Calcium was calculated to be approximately 660 mg/L in the film vs. 12-13 mg/L in the liquid.
The calcium is believed to be present as calcium carbonate, since the concentration of Ca in the basin liquid exceeds the solubility product (k s ) of CaCO 3 . The k sp of CaCO 3 is 9 x 10 , and the Ca concentration needed to precipitate CaCO 3 is 3.8 mg/L. The calcium in the liquid is 12-13 mg/L, so the liquid is super-saturated with respect to CaCO 3 precipitation. This explains the field observation that the film appeared to be thicker, or denser (more opaque) at the conclusion of the sampling program vs. the beginning. The agitation of the radiation survey instrument and submersible pump probably created small crystals, or dispersed small crystals into the liquid, which initiated precipitation of the carbonate. This can be expected to occur during the eventual treatment of the liquid or sediment, and should be considered when designing the filtration equipment. Sodium carbonate or bicarbonate could be added to the liquid prior to the initial roughing filtration, which should remove most of the calcium and magnesium. This would prevent fouling of the subsequent Sr-90 and Cs-137 removal systems.
Liquid Portion
The chemical and radionuclide results; for the liquid portion in the Disassembly Basin are given in Tables 4 and 5 
Sediment Results
The sediment results are believed to be a fairly accurate representation of the layer at the bottom of the basin, due to the setting characteristics of the material. The sediment settled very quickly in the sample collection carboys (usually overnight), resulting in a dense layer and a clear supernate. As described in the companion report, 50 to 60 gallons of sediment/water mixture were collected, which was then allowed to settle out -in some cases for 1 to 2 weeks. The resulting 4 to 6 inch deep sediment layer in the collection bottle (15 gallon carboy) was fairly homogeneous, as observed during the transfer of the sediment to the laboratory sample bottles. The weight % solids (~6%) in the R-Basin sediment is also similar to that measured in the LBasin Settler tank, and is what might, be expected of a hydroxide precipitate in contact with a large volume of liquid.
The chemical and radionuclide results (Tables 6 & 8 ) from the 1997 study agree reasonably well with the 1994 results, except for Cs-137 and Co-60. Since the GEL analyses had significantly lower detection limits (pCi/gm) than i:he 1994 SRTC analyses (p,Ci/gm), the higher GEL values are preferred.
One of the main objectives of this study was to determine if the sediment layer contained significant concentration of PCB's. The PCB analyses are given in Table 7 , and are quite consistent. The standard deviation for the 11 composites, and one split sample, is 1.26 mg/Kg (ppm). The upper limit for the PCB concentration is 2.86, at a 99 % confidence level. This is based on a "one-tailed t-statistic" probability calculation (Ref.
2), given below:
The upper limit for the PCB concentration = mean + t (0.99, n -l) * Analytical result reported, but it was less than analytical detection Limit A "< Det. Lim." indicates that the analysis was less than the detection limit, given as a negative number The Total Basin Composite sample was collected from 9 separate locations throughout the basin; the residues (after PCB samples were taken) from the other 11 composite samples were also added to the TBC @ "TRU limit for Pu-241 is 3,500,000 pCi/gm (3500 nCi/gm). ## 30 pCi/gm based on GEL's ICP analyses vs. alpha spectroscopy; ### is based on SRTC's ICP-MS result N. D. = Not Detected; N. A. = not Analyzed
